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Liquid cleaning system including back-flushing filter and centrifugal cleaner therefor 



(57) A liquid cleaning system 10 (Fig 1) which includes a 
barrier type filter 13 having a back-flush arrangement 23 
also includes, for recovering filter contaminants from the 
back-flushed liquid which is available only at a low, not 
necessarily consistent, rate, a fluid-powered centrifugal 
cleaner 25 (Figure 2) having, in addition to the normal 
spindle-mounted rotor 40 through which liquid is passed 
to separate contaminants centrifugally due to rotor speed, 
fluid reaction drive nozzles 53 supplied with pumped 
liquid from the system as a drive fluid to rotate the rotor at 
a speed above the minimum to effect centrifugal 
separation of the contaminants from the back-flushed 
liquid in the rotor and prevent accumulation at the outlet 
of the rotor. The spent drive fluid mixes with the cleaned 
back-flushed liquid in a discharge region 29 and both may 
be re-used in the system. The intermittently available 
cleaned liquid may emerge from the rotor by conventional 
fluid reaction nozzles 44 and supplement the reaction of 
the drive nozzles. Control valve means 80 permits the 
rotor to be removed whilst liquid flows in the system. 
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Lifl ujd slsani p g i^tgl binding back-f Insh jng filter and 
ro r trifua ^ r-.laaner therefor 

The invention relates to liquid cleaning systems of the type in 
which a liquid is pumped around the system by way of a self- 
cleaning, barrier filter of the so-called back-flush type, and in 
particular relates to the incorporation of a fluid-powered 
centrifugal cleaner to process the contaminated liquid back- 
flushed from the barrier filter. 

Self-cleaning barrier filter units are well known in the art in 
which a housing contains a plurality of filter elements or 
discrete surface regions each having an inlet surface exposed to 
a common inlet chamber of the pumped fluid and an opposite, 
outlet, surface exposed to a common outlet chamber in which the 
filtrate, the cleaned fluid, is collected before leaving the unit 
s till under pressure. In addition, the inlet chamber has a shield 

™'orcov?r" , memb l er™w^ 

inlet surface in turn from the inlet chamber and connect it 
instead to a rejection conduit which leaves the housing, so that 
as the shi Id member mov s from element to element the temporarily 
shielded elem nt is subject to reverse flow from the outlet 
chamber which serv s to lift contaminant d bris from the inlet 
surface of the element and flush it along the rejection conduit. 



Such self cl aning barrier filter units may operate in a so-called 
intermittent manner, in which the shield or cover member moves 
only occasionally between inlet surface regions, and possibly 
limiting flow through the inlet surface region for a predetermined 
interval less than the total time it serves that region and/or 
whilst it is changing between inlet surface regions, or so that 
the flow of back-flushed liquid is more continuous but from a 
continuously varying, and frequently cleaned, region of inlet 
surface . 

Whereas it is conventional in full flow or barrier filter design 
that each filter unit passes liquid with minimum pressure 
difference across it (subject of course to having a pore size to 
trap particles of the required dimensions) , it is found that to 
efficiently flush such trapped contaminant particles from a filter 
requires a large pressure difference to be available to establish 
a high flow rate through the filter and carry them from the inlet 
surface region. However, if the filter element should become 
significantly or completely blocked to liquid passage, possibly 
over a period of time by inefficient flushing of the contaminants, 
the prolonged and repeated application of significant pressure 
difference across the filter region risks effecting physical 
damage to the underlying structure of the pressure filter in that 
region. 

Thus it is important to the operating life of the filter unit that 
the back-flushing removes contaminants from the back-flushed 
region efficiently and without permitting a progressive 
accumulation . 

Most simply the back-flushed liquid, despite the high 
concentration of contaminants, is returned directly to the 
reservoir from where it is subsequently pumped around the system 
and the solid contaminants are again held by the barrier filter. 
Whereas such an arrangement ensures the contaminants are contained 
in th system between the reservoir and barrier filter, the liquid 
in the r servoir does become progressively more contaminated. 



As indicated above, a conventional full-flow or barrier type 
filter element normally intends to produce a relatively small 
pressure drop across it as liquid flows therethrough and it is 
known to interpose such a further barrier filter between the back- 
flush arrangement and the reservoir to isolate solid contaminant 
without significantly reducing the pressure difference applied 
across the back-flushed region of the filter. 

However, such further barrier filter whilst having of necessity 
a significant surface area, is capable only of trapping a 
relatively small volume of contaminants and therefore is 
necessarily coarse if it is not to become blocked in a very short 
time. In practice therefore, such filters serves only to trap 
large particles whilst permitting small particles of soot etc to 
remain in the liquid. Notwithstanding the efficacy of such a 
further filter or dependence upon pore size, it is still liable 
to require cleaning frequently to avoid introducing a significant 
pressure difference to the back-flush arrangement; to avoid 
closing down the system, which would negate any advantage from the 
back-flush arrangement in the barrier filter, it is considered a 
practical necessity to have at least two such further filters in 
a duplex arrangement so that one operates whilst the other is 
cleaned or replaced. 

It will be appreciated therefore that such form of filtering of 
back- flushed liquid involves capital and maintenance costs which 
may not be justified for all systems, particularly in view of the 
limited range of solid contaminants removed thereby. 

Within a liquid circulation system including such a barrier type 
g|^yyy^ MM ^^^^^^oiowT^to complement the filter, which traps 
contaminant particlesonU^ 

capability to hold such contaminants, with a centrifugal cleaner 
in which contaminant particles are separat d on the basis of mass 
rather than size (although they are relat d for any particularl 
substance) and which has the capacity to hold a significant volume 
of separated contaminants. 



Typically, within a centrifugal cleaner a substantially 
vertically-mounted, high speed rotor includes a contaminant- 
depositing container, (more conveniently referred to simply as a 
contaminant container) through which the fluid is passed and in 
which solid contaminants are separated from the fluid to deposit 
on the container wall from which they can be periodically removed 
or the container replaced. Such a centrifugal cleaner may have 
its rotor driven by external coupling to an engine or like rotary 
plant with which used, which results in a complex and expensive 
arrangement, or may, as is more usual and considerably cheaper to 
implement, be driven by causing the fluid applied to the 
contaminant container under pressure to exit by way of 
tangentially directed nozzle means, the reaction to which spins 
the rotor at high speed essential for efficient centrifugal 
separation. Such a fluid-cleaner, in which the rotor is driven by 
the fluid being cleaned, is usually referred to as a self-powered 
centrifugal cleaner. 

in such a self-powered centrifugal cleaner the liquid loses all 
energy in passing through the container, so that it has invariably 
been used in a by-pass mode, tapping liquid from a relatively high 
pressure part of the system in the vicinity of the full flow 
filter and returning it directly to the reservoir. 

The use of such self-powered centrifugal cleaner in combination 
With a barrier type filter is disclosed in EP-A-0606578 the 
barrier type filter delivering a constant supply of liquid,' some 
of which may be diverted through the centrifugal cleaner to by- 
pass the rest of the circulation system. 

It is implicit in such self-powered centrifugal cleaners that 
reaction nozzle means must be dimensioned to create a significant 
pressure difference thereacross to rotate the contaminant 
container at a speed high enough to affect centrifugal separation 
and also that the pressure and rate of supply of the liquid and 
be adequate to effect continuous high speed rotation or separation 
will not be effici nt. 
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However, in relation to back-flushing liquid from a barrier type 
filter, consideration of employing such an alternativ cleaning 
mechanism to a barrier-type filter becomes unattractive not only 
because of the potentially relatively low supply pressure and rate 
and consistency of liquid supply, after passing through two lower 
type filter regions in series, but more significantly because th 
pressure drop across the contaminant container, whether able to 
rotate or not, significantly limits that available across the 
barrier filter region for back-flushing to the extent that it may 
not clean completely and accumulation of contaminants occur. If 
complete blockage of the filter region were to occur, such that 
there is in effect no pressure drop across the centrifugal 
cleaner, when the filter region is subsequently exposed to back- 
flushing pressure, the aforementioned high and potentially 
damaging pressure difference across the region could occur. 

Therefore cleaning back-flushed contaminated liquid by way of 
conventially employed barrier-type or self-powered centrifugal 
cleaning devices has not been perceived as an efficient cost 
effective activity. 

It is an object of the present invention to provide a liquid 
cleaning system, including pump means and a barrier type filter 
having an intermittent back-flush arrangement, in which the 
heavily contaminated back-flushed liquid is cleaned efficiently 
and simply by centrifugal cleaning. 

According to a first aspect of the present invention, a liquid 
cleaning system comprises pump means, operable to cause liquid to 
flow through the system, a barrier type filter having a back-flush 
arrangement whereby a proportion of the liquid afterpassage 

through a region of said barrier, and a fluid-powered centrifugal 
cleaner including a rotor having a contaminant chamber through 
which the back-flushed liquid is passed and rotor drive means 
responsive to consistently supplied fluid, separate from the back- 
flushed liquid, to effect rotation of the rotor about a 
substantially vertical axis at at least a minimum speed required 
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to effect centrifugal separation of solid contaminants from back- 
flushed liquid passing through the contaminant chamber. 

An embodiment of the present invention will now be described by 
way of example with reference to the accompanying drawings, in 
which: - 



Figure 1 is a schematic representation of a liquid cleaning system 
including pump means and barrier filter having an intermittent 
back-flush arrangement and in accordance with the present 
invention including a fluid driven centrifugal cleaner for the 
back-flushed liquid, driven by system liquid provided by the pump 
means , 

Figure 2 is a sectional elevation through the fluid driven 
centrifugal cleaner of Figure 1, and 

Figure 3(a) and 3(b) are cross sections through the base of the 
cleaner of Figure l taken in the direction A-A and illustrating 
operation of the control valve thereof, in first and second 
positions which direct the back-flushed liquid through the cleaner 
or to by-pass it respectively. 

Referring to Figure 1, a liquid cleaning system 10 comprises a 
reservoir 11 of the liquid, pump means 12, a barrier or full-flow 
type filter 13, utilisation means 14 for the liquid, and a return 

15 for utilised liquid to the reservoir. 

The filter 13 is of a type having an intermittent back-flush 
arrangement substantially as outlined above, comprising a housing 

16 containing inlet and outlet chambers 17 and 18 respectively and 
a plurality of filter elements 20 each comprising screens of metal 
mesh having what may be termed an inlet surface 21, exposed to the 
inlet chamber 17, and an opposite or outlet surface 22 exposed to 
the outlet chamber 18. Thus pumped liquid ent rs the inlet 
chamber, passes through each filter element from inlet surface to 
outlet surface and collects in th outlet chamber before exiting 
to the utilisation means. The housing also includes and 



intermittent back-flush arrangement 23 represented by a shield or 
cover 23' which is caused to move by an indexing mechanism (not 
shown) to close off each filter element 20, or its inlet surface 
21, in turn from the inlet chamber whilst leaving outlet surface 
18 exposed to the outlet chamber pressure. The shield 23 
includes a rejection conduit 24 by which liquid from the closed 
off element is removed from the housing by liquid from the outlet 
chamber as pressure being flushed through the filter element in 
the reverse direction from outlet to inlet surface and, in doing 
so, entraining contaminants previously deposited on the inlet 
surface* It is known in the art that it is desirable for the 
pressure difference across the filter element during back-flushing 
to be as large as possible. 



Normally such heavily contaminated back-flushed liquid is returned 
to the reservoir or further full-flow filter but in accordance 
with the present invention it is supplied to a f luid-powered 
centrifugal cleaner 25 which forms part of the system and effects 
separation of solid contaminants from the entraining liquid, 
permitting the latter to be returned to the system by way of duct 
26 and reservoir 11- 



Referring now to Figure 2, the centrifugal cleaner 25 comprises 
a housing, indicated generally at 27 , having a base 28 defining 
a discharge region 29 coupled to the reservoir 11 by way of 
passage 2 6 the latter being of such cross-sectional area and slope 
as to facilitate drainage by gravity when the ambient pressure 
within the drainage region is normal atmospheric pressure. The 
base supports spindle means 30 extending from the base along an 
operably vertical axis 31 through the housing, the spindle means 
support ing at i ts other end a relatively thin cover 32 which 
extend^axiaj 
the base. 




The spindle means contains a main inlet passage 34 ext nding part 
way therealong connected, by way of inlet duct 35 (Figure 3(a)) 
in the base, to rejection conduit 2 4 to receive back-flushed 
liquid. 
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The housing further includes a rotor 40, supported on the spindle 
means for rotation thereabout, comprising an annular contaminant 
chamber 41 apertured and in communication with the discharge 
region 29 by way of a lower part 42 L of a stand tube 42 apertured 
at 43, and nozzle means 44 comprising a plurality of substantially 
tangentially directed nozzles (also indicated as 44) arrayed about 
the axis 31. The stand tube 42 comprises a radially inner wall 
of the contaminant container 41 and an upper part 42„ of the tube 
separated from the base part by septum 45 is apertured at 46 and 
in communication, in a manner to be described more fully 
hereafter, with the main inlet passage 34 by way of a main 
rotatable fluid coupling shown generally at 47. 

The centrifugal cleaner as thus far described is conventional 
except insofar as the nozzle 44 may be dimensioned to offer a 
relatively small pressure drop for liquid passing therethrough 
as opposed to a relatively large pressure drop conventionally 
required to effect high speed rotation of the rotor by reaction 
to liquid ejection from the nozzles. The nozzle dimensions may 
create some pressure drop in the ejected liquid that exerts force 
on the rotor by reaction to liquid ejection, although it may not 
be sufficient on its own and in response to the inconsistent 
supply of liquid to effect high speed rotation, and in that sense 
the nozzle means (and nozzles) 44 may be referred to as liquid 
reaction nozzle means and nozzles respectively. 

In accordance with the invention the centrifugal cleaner also 
xncludes fluid operated drive means, indicated generally at 50 
This drive means comprises a first part fixed with respect to the 
housing, in the form of an auxiliary inlet passage 51 associated 
wxth the spindle means and extending at least part way along the 
spindle means and through the base and connected to receive a 
supply conduit 52 to receive drive fluid at super-ambient 
pressure, (the ambient pressure of the discharge region being 
considered as ambient) , being system liquid from th pump means 
12. The drive means also comprises a second part comprising fluid 
reaction nozzle drive means 53 comprising a plurality of 
substantially tangentially directed drive nozzles (also indicated 
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as 53) carried by the rotor and opening to the discharge region 
29, a plurality of drive conduits 54 individually connecting the 
drive nozzles 53 to the auxiliary inlet passage 51 by way of an 
auxiliary rotatable fluid coupling 55. The drive nozzles 53 are 
conveniently contained in a lower wall of the contaminant 
container adjacent the liquid reaction nozzles 44 , the associated 
drive conduits extending through the contaminant chamber thereto. 

The fluid drive means thus receives a consistent, and conveniently 
constant, supply of relatively uncontaminated liquid from the pump 
means at a rate and pressure regulated by the pump means and/ or 
the dimensions of any of conduit 52, inlet passage 51, conduit 
means 54 or drive nozzle means 53, and is response to ejection of 
the pumped liquid by way of the drive nozzle means 53 to rotate 
the rotor at at least the minimum speed to effect centrifugal 
separation of solid containments from the back-flushed liquid 
passing through the contaminant container 41. The back- flushed 
liquid, insofar as it periodically has a super-ambient pressure, 
may react against the nozzle means 44 on ejection therefore to 
supplement the reaction on the rotor from drive nozzle means 53 
and provide supplementary reaction nozzle means which serves to 
increase the rotation rate and thus efficiency of contaminant 
separation. 

Although a proportion of the pumped liquid is used by the drive 
means after which it is returned from the discharge means to the 
reservoir (or further cleaning operation) with the centrifugal ly 
cleaned, back-flushed liquid, the drive nozzle means is 
dimensioned such that only a relatively small proportion of the 
pumped liquid used as the drive fluid is prevented from reaching 
ih^i^Ljlliffl^g^^ 4 , and read ily compensated for, if 
necessary, by slightly inc^a^^^^K^WPfJW 
delivery rate of the pumping means. 

It will be appreciated that the conceptually simple provision of 
the fluid drive means may be implemented in the centrifugal 
cleaner in many ways, of which that shown in Figure 2 is only one, 
but the manner in which the drive fluid (pumped liquid) is 
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supplied from the stationary auxiliary inlet passage si to th 
rotating oonduit means 54 in addition to the supplying back! 

zt^it to th * contMiMnt con — - « — ; e 

co„s lderi „ g tne splndle „ eans 3 „ Bore =± comprUes 
static spindle 00. Th. rotor 40 includes a hearing tubs l[ 
3 ournalled to the spindle at 02 and 03 towards each end thereof 
and defining between the Journals an annular tube space 04 "he 

which c 8 f0rMd therei " ^ * u *"i«y inlet passages 

which commumcat. with the annular tub. space by wav of ! 

auxiliary radial aperture means 05 and « resptZl seated 

from each other in the axial direction. Each aperture ~ 

comprise one or .ore apertures arrayed around the spindle rZ 

seal means 07 extends between th. bearing tube and the spindle ^ 

an axia P os>tion b.tw..„ th. main anci auxillary radial aperture 

means to separate the tube space into discrete main (uppL and 

auxiliary (lower, regions resp.ctively. The bearing tube " 

apertured in the main region at 68 to communicate w^ ,h 

contaminant chamber 41, by way of stand tube upper rjgion 4 2 Z 

aperture 40, and is apertured in th. auxiliary region t t 

communicate with individual driv. conduits 54, thereby provoing 

::sp.; t ?v n ei; nd auxmary rotatabie « - » 

The main and auxiliary inlet passages conveniently are formed in 
wLt rothe'r. 1 " Whi ° h ^ ~" ~ — — " ~ 

Th. recess extends at least as far as the main radial aperture 
means 05 furth.st from th. base and contains a pipe 71 of smaller 

the main and auxiliary radia! aperture means at which it is sealed 
at 7 2 to th. spindle to define the main inl . t passage within the 
Pipe and r cess (communicating with th. radial apartur. m a 5 
and th auxiliary inlet passag surrounding the JZ 
(communicate, with the other radial aperture means 00, 
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It will be appreciated that by adopting such a structure for the 
(hollow tube or drilled) spindle means, a spindle within a 
conventionally journalled bearing tube that provides a 
contaminated liquid inlet for the rotor of a conventional self- 
powered centrifugal cleaner may be readily adapted to provide an 
auxiliary inlet passage whilst avoiding any orientation problems 
in aligning the passage within the spindle with continuations 
thereof in the base, permitting the spindle to be simply secured 
to the base by a screw thread 73. 

It will be appreciated that a principal reason for employing such 
a barrier filter having a back-flush capability is to operate the 
system for a prolonged interval without the necessity to stop it 
for removing contaminants from the surfaces of the filter element 
screens. In accordance with the present invention the centrifugal 
cleaner has associated therewith control valve means which is 
operable to facilitate removal of the rotor with its contaminant 
container during continued operation of the system and barrier 
filter, that is, contemporaneously with the supply of liquid and 
drive fluid to the centrifugal cleaner. 

The housing 27 contains within the base 28 thereof control valve 
means 80 comprising a drive fluid part 81, operable to pass or 
impede the passage of drive fluid to the auxiliary input passage 
51 and a 'back-flushed liquid ' part 82, operable in conjunction 
with the part 81 to divert the flow of back-flushed fluid received 
in duct 35 from the main inlet passage 34 to the discharge region 
29 by way of passage 26 leading from discharge passage 83 • 

The parts 81 and 82 of the control valve means are defined by a 
L ve body 8 4 extending through an aperture 85 in the 
housing base to whic 
the valve body protrudes from the aperture, permitting it to be 
rotated about its longitudinal axis, whereas the other end 87 
ext nds to a part of the aperture which comprises an extension of 
th aforementioned supply conduit 52 for rec ipt of driv fluid 
and beyond the junction of the aperture with inlets passage 51. 
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The valve body end 86 has a recess a* „• 

end to receive driv. Iluld rZ^Z'tX" ^ "» 

aperture a, to pass it to inlet passa,. " or ZoZ"!' 
depending upon the orientation of the valve L ^ P " Sa9e ' 
Oefinin, thereby , drive fluid part o^he ^1 , 
The valve body also includes a cut-off valvf on * " ea " S - 

Piston ,1 extending along the recess and k „ "Rising a 

towards the rec d 86 to isolate "e ll , * M 

received driv. f lu id irr.spsctive of ^ * P * rtU ™ 89 f "» 

-X. The cut-off valve iZZZZ^o^T^ « 
excess of the predetermined »ini.us actino «. Pressure in 

gainst the bias to per.it ^ ^ 

ap«tur. sg to the auxiliary \ e <° ™ . '"^ 

centrxfugal cleaner only takes driv. fl uid fro.' the *** 
pu,p delivery pressure is sufficient to susta" its i^ *" 

Referring also to Figures 3(a) and 3(b) the valve bo d v , 

a groove 95 extending part way about its ZZ * ° 

a recess between the body and the aoe rt PerlPhery th " 

first rotational position oflhe valve oL" T "T* *» > 

aperture i. aUgn . d wlt „ inl ^Z^ \ ^ 

disposed to connect back-flushed ,f J 9 ° OVe 95 11 

-in inlet passage 34 w^l.tTloc* 1^^'^ " ™ 

valve body is rotated to „xj " 3 T .T f ^ ^ 

other, isolating the auxiliary inlet passage fro. t„e d ■ ^ 

the groove ,5 directs back-f lushed liUd to ^dis h 

^ way of drain passage 86 and isoUtes th dlSChar " 

thereby per.itting the housing to * o T inlet 

be re.oved without stopping lioTid ,i 41 *» 

-ill be appreciated that w !s th " U,h SySte "- " 

isolated, any h . ivily ' " th<! ""rifugal cleaner is 

neavily contaninated back-f i„.i,.j , . 
dxscharged directly to the discharged region and ""^ 
returned to the reservoir »i th k ° ay find itsel£ 

aventually be trapped Z Z 2£? t ~ ^ — win 
centrifugal cleaner when it is subsequent! "^.t^T* * 
occasionally pre, „ted contasinants and Z 7! " SUCh 

bearing the., M y ^ eli . lnatad f r . £ "^id 

-=t S3 dischargm, outside of th syst ; v tzi*:ztz: 
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the drainage region 26 which feeds to the reservoir. 

It will be appreciated that numerous variations may be made in 
respect of the structural details of the above described fluid- 
powered centrifugal cleaner without departing from the scope of 
the invention. 

For example, the control valve means may take different form such 
as a spool valve, be disposed separately from the housing or be 
omitted altogether. 

The first and second parts of the drive means may also take the 
form other than described above in detail. For example, the first 
part may comprise an auxiliary inlet passage other than extending 
coaxially surrounding the main inlet passage defined by a central 
recess in a static spindle. 

A unitary static spindle extending from the base and/or housing 
cover opposite thereto may have main and auxiliary inlet passages 
extending side by side from the same end, or from opposite ends, 
or may be a pair of stub spindles extending one each from the base 
and housing cover. Although it is convenient to define the 
auxiliary passage within a spindle, it may additionally be defined 
within the base and an annular passage space surrounding the 
spindle that comprises rotatable coupling means of the second 
part. Depending upon how the inlet passages are defined, the main 
radial aperture means may be the lower, rather than upper, 
aperture if liquid is to enter the contaminant container towards 
the lower end thereof, possibly if the exit is by way of reaction 
nozzles at the upper end of the rotor. 




means 54 receiving drive fluid from the spindle means at any axial 
position and extend to drive nozzle means at any axial and radial 
position with respect to the rotor. Such drive nozzle means need 
not compris a vertically dispo ed arrangement in a section of the 
base of the rotor, that is, extending through the wall of the 
contaminant container from a conduit within, but may comprise a 
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simple nozzle defining the end of drive conduit means that ext e n„ 
outside of the contaminant container. extends 

The fluid reaction drive nozzle means need not be fi* ed 

respect to the rotor, provided it is coud1*7 

rotation ahout the axis to cause the r^ToTo^l J™T. " 

As an alternative to supplying fluid to drive no«i. » 

of the contaminant container by w , y of conduit » 

rotatable coupling Mans whi J TlLV"" *"* ' 

surrounding the axis. suc h an annular cnaler Tay J^Tr I T 

to a distance from the axis at which the reL- ™<"«"y, 

"ay be defined in the valla theJof foTe,, "°" U ~ M 

rotor contaeinant container ~ re" 10 " °' 

rotatable coupling Mans may COBprise , that ls - the 

sieilar to the conta.inant container and di " 

or possibly inside of, the latter " 1SPOSed In " M with " 

^r^o^rr": ~- — — - 

nobles for th . r..l CL^" 1 ;" 81 PMiti0nS " 

coupled thereto for rotation " set , aSS ° Ci "» d — 

::r ed .thin the ^ zzrzzrr 

force. 9 dlreCtly on th *» and generate a rotation 

Notwithstanding the mechanise by which the flui<j 

and its contaminant container at hi„h / 8 the rotor 

liquid which is oass e d 7 h 9 Peed ' the back ~flushed 
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of th. typ conventionally used £or centrifug.lly cleaned fluid 

to s^lf-pXer the rotation, as the drive fluid provides sufficient 

reac "onTolintain rotor speed; the liquid .ay for instance , 

IT. slots or large diameter holes anywhere in the base of the 
via slots or la g ^ ^ ^ stand ^ „ 

"Therrth. reaction no„le means 4* would normally he sited, 
such no" les. or their alternatives, may be dimensioned to prov.de 
a maximum pressure difference thereacross so that maximum pressure 
difference is available across the back-flushed filter region for 
optimum flushing of contaminants therefrom. 

• fhAt whereas it is convenient for the 

T . „in also be appreciated that wnereas ±<- 

drive fluid to comprise the liquid pumped through the system, and 
^us miscible with the cleaned liguid in the discharge region 29. 
!c may comprise a fluid, liguid or gas, from a separate source. 

The supply of fluid is required to be consistent to Mi " t » i " ^* 
Nation momentum of the rotor such that .^^U^ 



it receives is subjected to .centrifugal separation of 

contaminants. To this end the supply of fluid nead not be 

constant, but could vary in supply rate or pressure cyclically 

con5 ' „ ^ ^ M ,; n f a ine rotation of 



constant, oux, cuuxw * i — — " - ■ ^ . ^ 

rssibly pulse, such that it effects and maintains rotation . of 
the rotor above a predetermined minimum speed to effect 
centrifugal cleaning. 

lf it is necessary to maintain segregation between the drive fluid 
and the back-flushed liguid. indiviaual. radially separated, 
annular drainage regions may be defined in the base of the housing 
and th. base of the rotor for the fluid and liquid and , the 
reaction nozzle means arranged such that th. cleaned, back flushed 
iiquid and the drive fluid exits into the different discharge 
regions. " " 

i 

4.- i« * drive fluid immiscible with the back-flushed 
Alternatively, a drive ixuxw . 

liquid may be discharged into a common discharge regicn but 
separated therefrom later, possibly by a further centrifugal 
^ice which separates fluids on the basis of their ^ 
ambient pressure d fined by the drainage region may be other than 



atmospheric pressure provided appropriate steps are taken * 
facilitate drainage. aken to 



Despite the numerous structural . . 

specific e.boai„.n t aescribea „ d . t ' al that if fr ° n 
being reeaily i.ple-entea b y adaptation ot " " ° f 
cXeaner s.l f -pover.a by th/xijia cXeaneTb 1 

reaction nozzX.s M ans. llqu ^ ntet pise." * Pti " 9 
spinas aeans to accomodate an aux UaX " niet °" anS al °" 9 
tub. to previa, auxiliary rotetabl. PSSSa9e ' 
conauit „.ans ana .aaitionai reaction 2 'S^"* 

d ri V e „o 22le „..„., and furt r h ;r r : n ;;"r:v:;; ns t h r t the 

reaction to the licruid «f lvlng the rotor by 

iicuia is receiver ** ~ **" ^ ^ 



barrier fixt.r ele-ents „i th ^ r Ju^ "o„ 7n V,^ diSCr "' 

transition or the sbiela T ulll \ " dUri "' 
b«*-««* arrangement .ay have" " 

~ reverse f Xo V J^T * 
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CLAIMS 



1, A liquid cleaning system comprising pump means, operable to 
cause liquid to flow through the system, a barrier type 
filter having a back-flush arrangement whereby a proportion 
of the liquid after passage through the filter barrier can 
be passed in a reverse direction through a region of said 
barrier, and a fluid-powered centrifugal cleaner including 
a rotor having a contaminant chamber through which the back- 
flushed liquid is passed and rotor drive means responsive to 
consistently supplied fluid, separate from the back-flushed 
liquid, to effect rotation of the rotor about a substantially 
vertical axis at at least a minimum speed required to effect 
centrifugal separation of solid contaminants from back- 
flushed liquid passing through the contaminant chamber. 



2. A liquid cleaning system as claimed in claim 1 in which the 
fluid operated rotor drive means is arranged to receive and 
respond to drive fluid comprising pumped liquid of the 
system. 



3. A liquid cleaning system as claimed in claim 1 or claim 2 in 
which the fluid-powered centrifugal cleaner comprises a 
housing having a base, defining a discharge region at ambient 
pressure, spindle means, extending from the base along an 
operably vertical axis through the housing and containing an 
axial ly extending main inlet passage operably connected to 
the filter to receive said back-flushed liquid, said rotor 
co ntaminant chamber, supported on the spindle means for 
rotation^nerelBWPBWlPMM discharge 
region and the main inlet passage, and saidfluic^powerec 
rotor drive means comprising a first part fixed with respect 
to the housing to receive therein said driv fluid separate 
from the back-flushed liquid and a second part coupled to th 
rotor in r spect of rotation about th axis, operable to 
receive said supply of drive fluid at super-ambient pressure 
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4. 



and cause flow thereof to said discharge region by way of th 

first and seoond parts to oause movement of th. 

with respect to the housing to effec7rotati . 

at at least said minimum speed. " °< r ° t0r 

A liquid cleaning system as claimed in clailn 3 in 
(O the spindle means comprises a static soind!. . 
along th. axis, , hearing tube, carrying IT «*•»«», 
thereto, journalled to the spindle In! defi a " iXed 
axially spaced Journal, an annular tube . * 
communicate with the contaminant conta^T *° 
having formed therein said axiaUy .xtendll SP1 " dle 
passage communicating with the annular TZ """ 
main radial aperture means "»* ° f 

.ni;:"a:ri:irpa:ia:%r.x iv r ea ^ <« 

(». auxiliary radia/ape^tr 7^2 " 
main radial aperture ..... axially from the 

aperture means, communicating with s.i/i k. 
tube space, and aid be ar lng 

(iii) the second part of the rotor drive ..... 
rotor seal means extending between the " T^"" 
apindle at an axiai position betwZ th 9 
radial aperture means to -~ - ' " ^ " a " and auxiliary 



descrete main and auxiU.;; rVoTo^ SPaM into 

said communication with th. T/ " ^ ""^ 

Polity of tangentLVdVerr^ f^n 'd" ' 
nozzles and (c) a plurality of drive condui. 
connecting said drive nozzles to th. auxili. ™«^*»Y 
tube space to direct said ^^7^^^ °* 
Inlet passage to the reaction nozzles — "ary 

= • A liquid cleaning system as claimed in claim « i „ • 

drive nozzle is defined in a wall of " " Ch 
container and the drive conduit associated tn C ° nta, " inant 
*- the auxiliary region thereto T^T^llT^' 

least one tangentially directed 
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supplementary fluid reaction nozzle operable to pass back- 
flushed liquid from the contaminant container to the 
discharge region to produce a rotational force on the rotor 
related to liquid pressure within the container supplementing 
the force produced by the drive fluid, and each supplementary 
reaction nozzle is disposed adjacent a drive nozzle in said 
wall of the contaminant chamber. 

7. A liquid cleaning system as claimed in any one of the 
preceding claims in which the fluid-driven centrifugal 
cleaner includes control valve means operable to permit 
removal of the rotor contemporaneously with supply of back- 
flush liquid to the cleaner from the barrier type filter. 



A liquid cleaning system as claimed in claim 7 in which the 
control valve means comprises a drive fluid part, operable 
to impede or pass drive fluid to the first part of the rotor 
drive means, and a back-flushed liquid part operable, in 
conjunction with the drive .fluid part impeding the flow of 
drive fluid, to divert the flow of back-flushed liquid from 
the main inlet passage to the discharge region. 



A liquid cleaning system as claimed in claim 8 when dependant 
on claim 3 in which the drive fluid part and back-flushed 
liquid part are defined by a single valve body extending 
through an aperture in the housing, to which aperture said 
drive fluid is supplied at one end of the valve body to be 
diverted laterally thereof to said first part of the rotor 
drive means or blocked by the* valve body in dependence upon 
the position of the body in the aperture, and said main inlet 
is sage, dis charge region and back-flush filter means are in 
c o^ ufi ^BWWH l iPWWI^^ hav ing 
a recess between it and the aperture, which recess 
operable to connect either the main inlet passage or the 
discharge region with the back-flush filter means in 
dependence upon the said position of the body in the 
aperture. 
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A liquid cleaning system as claimed in » • 

Piston, extent alon, . receM • 

towards said on. snd of the valve bodv Sed 

fluid pressure below a P red.t.rIL!T reSPO " SiVe to 

the first part of t h e roto^ ZZ Teans f™ tneT • '° C1 °" 

source and responsive to drive fluid ~ * 

said Bi „i Ml lavel actlng ™J o --sure in of 

body to be displaced against the hi ! Valve 
«uid to said first Par^f-rror^rans." 6 

' a «a as shown in *-k« 
drawings. the accompanying 
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